Two-dimensional separations of the genome and proteome of neuroblastoma cells.
Two-dimensional (2-D) electrophoretic methods have been available that allow separation of the protein constituents of a cell population. It has also become feasible to electrophoretically separate in two dimensions and to display DNA fragments derived from genomic digests. Through the appropriate choice of restriction enzymes, the functional component of the genome that encompasses CpG islands can be preferentially visualized in 2-D gels. The same computerized approach for the analysis of 2-D patterns can be applied to investigations at either the protein or DNA levels. Our group has utilized 2-D electrophoresis to investigate both protein and DNA changes in cancer. The emphasis to date has been on the identification of proteins, the abundance of which is related to specific biological features of the tumors analyzed and of DNA fragments encompassed in genomic amplifications, as the latter commonly contain growth-related genes. Findings derived from our analysis of neuroblastoma tumors and cell lines using 2-D approaches are reviewed. Data for four proteins observed in 2-D gels are presented because of our demonstrated association of these proteins with differentiation and proliferation properties of neuroblastoma. At the genomic level, the detection of amplifications using 2-D gels has necessitated an understanding of the variability displayed by multi-copy genomic fragments, which we have accomplished to a large part and which we present. An important benefit of 2-D approaches is the efficiency of scale and the ease with which abundant proteins or multicopy genomic fragments can be detected, identified and quantitatively analyzed.